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C2) 



.&©«»£ £— mt s -»ri«3rr « c t z&rnt r sjs 

©3rJ£©*tBLhK:»6tl,r * » ^taan*m-b>*-*K 
offli»6n s *»©«««: axr 3;ff isj^©«jaa«jfri£ 

±©«Mj5*» 6 ©{&««««!:. ItTE^-f v^a«c«fc* 
8£©* > * 7 flMR 4 i-mt* «r t*fcrr * C t 
»<b -T S«*a»fe&A;fi§SB. 
[»5Rg[3] BTEfr^flMtftfcl^Kflitia***- 

ffiWfctb-fe^-tctt. tt»±©JS*jS«cfe»,>-cl8«i$ 
«R*3^^«*m>4C£*^£rsgtjRgti * 

Jt«£W*{c»;frftfclfr2*«£flH>.5£#{c. 

*C i*««i-r*i»3^1 1 £fc«2E»©SJI*akff3g 

fiHHftffi-fe >■•>•-«:«. o< fctTflWKIfcfc 

j: castas*-?* i«-5oa« l, x mm l it 
«^^s*^rr*c t *&mfrznnaa i *fc«2 e 

curat* b] jirE*»^taaK«a)#®{cMi»4i»^* 
{tartan ttocDPHwccflwg^ffSL. $ 

xt&M&iiLm<DnEE'S:ma-rzc£ic »nm 
tax zmKjizwnt zm.tim3tfm¥-WLZttr *> c t 

wmt-risiumi *fc»2Et&Djs«mresaA2>s 

2ffl{C30»3^4ta«JS!a*Bto^rSC«:«t« fc©£ Ofcc 

£ *«f« £ -r 4 i * fct* 2 Ett©«M»f*MA;*j 
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i 1 -1 9 4 8 7 2 

2 

5$«CJ:*fc©£ l/A:C£*»«fr*il*]ll*fctt2 
EM©8*«fl:®A2>«». 

[sf^sqi i o ] •< ^ sj8s * 9 

^§E»©Sftte»ffMA*S«. 

C 1 1 ] 83E * 9 ?&Xt&0#@© * ? ^{ftX 
*3taji"Tfi8ft t©£ l/fc8rF»(c*5t>T88l*ttJ3i©tt 
1 7iM 1 0 ©i»m*8Btt©»j|«ftf¥fflA^» 



t>. **»*>^»«^i©jrF«cattL/-ci^i©«c*9^tta 
«i/rt>4c£*»«<!:-j-s»*gii7isi i©t,»r*i 

[a*qi i 3 j graB* ^ Use* » ^fiia 

^i^atcjaMierK:^©** >* fc\t*7 &n & 

£3i»Lrp3^«:jfrsnsc £*i»«£T*a*3B i 

nm 1 2 ©ir>rti*ffitt©sa)«»f^A*Kit 

*tf & ^ c t *#«£ -r i nm 1 3 © 
t>m*ett©«*»f*3£*^«a. 

B±fC»orE3^-Ct,>4fe©<tL/tSlW?3B17iMl 4 

ca*?i is] we * „ ^ttE«ta «jc 

^^rr*^— orE3nrt»sfe©ii,A:ii»^ 
^ 1 7is 1 5©(,»rn*>EU©»*ffiMmAjj«E. 
ca*qii7] UE^^^ffia^m-b^if-tj, 
< 1 6 1 r>omimm.zmist zmm Lft 2 a* /c« 3 

ffl^±©-fe>-y--{CJ:4fe<!)£ 0fcS»*Bl 75M 1 6© 
t>r*0>E«©«Mf*ftrgA#§S«. 

1 8 } US* -f » ttSR©?" ^^3. 

Ett©Sitt»f^SA^igc. 

C»««19] fla«Li:*fe«ftaLh{C»ttO-CEJit/ 




3 

& ?t^ttmtm&<D±.ic&2 tut? v%s*m 
tt* * r&wmmtcmftzmmzvzc tic* st** 

&E:;fr#}J0;t 6 fife £ #{C^vVaXY y ? 8U*JfTT 

* **ffiBA#a$<b. * *-fiiilA2?a5©fca&©@5£ 
«cEl/fcBtf«£«£ ? *fii«A3jap©PiJa 

it K. 7 v is a X -f f-SHiWT-f i C i -f & 

J: 0 ^5 Y ? ^gjfcWff Sft* t©i oftc t **$ 



^RJ^P 1 1-194872 
4 

TT4#a*w-rsa*gii 97522 2©i>-rn*>iBtt 

20 «M»f^s!aiT-gfta, 

c 26] hub » v msima^&vmftmtim 
K.itmamtfiistif>bt\x^i>9»jmi Qnmz5<o^r 

C»««2 7 ] *- h T'KSilttlffl-b 
Aft. 

*i*nSC<!:4#«4rsai*]B17!(M3 0<Dl>r*l*» 
[000 1 j 



C4) 



[0002] 

*a L r ^ =f u x a i n i? s» d» jfe fe ^ fe © <> a*> -9 

#KJ:*£tt£©ti«*lftfflr*£&K-e-©£t4 % 
t>. 3 c©«cD*^a&a*ffi«r««MiK:iat>r 

U **2o©SRftK:j:or«iLraf|Eori,>fc. * 
v ;wcot, >r ttflfcft* J: tJf^©R«atj<c *>©£ 

tooo3] < i ) »mmmx,: >**)\&m*:2v?-i, 



10 



20 



1 1-194872 

6 

r^BB»S4 7-369 2 3^i«j . mm&Q\-2 
0 8 53 3^«j. T^5|ip8-5 49 7 6#^ 
$»J . rf$H J F4-4 4 2 0#£*j . r#H^P4-l 
5 8 1 3#£«j 

C0 00 5] (3) nHWa^S: 2^^B±rXI» 

±©flat«mffl«cY»iWf«:gEiBifHr-35r©*ii*a 

ip 6 ©HIT** * ©««©&Htc «£ ») tfcfcrr 4 2 :*7c¥ 

^fiat*a^r3cr* g . ma r#B§¥4 - 1 

5 7 23#&*j 

C0008] <4 ) Sfc^fcfcrtrsS : 2;Xjc¥ffi±rX 
*±©tt«*fflfl§KXtt£3*tooTY*i&Wfcli^J: 

HKCTU Y*Lh©t4aHftfflffl{c«-e*i<tSiatt«^ 
±<DW»Ki8yi-lflLED*jJ:c*:7# h Y-<?ZsVX9&m 
ffflWfcEau zi»^riSj*»6©Jrr{c«t-,r36tr-A* 

at»W^r*0. rnW¥2 -5 3 1 2 9#4* 

$8J . r^HJps-a 54 0 3#&$8j 3ftt**£. 
[0007] 

[f&swwfcLj^i-s-aaifi] mfcragLt©*^. 
wa. »ffi<b^tr-#-H4*©aiffi©3*to.,ft: 

>3fc^©tt». I^tt*J:Cf#^*ftfcrr*fca>©$6 
WttSfir tew 4*T8JS?nft:i> 

eB&ffiwtpr^r©*?*;-?*,^ £-,^<-,f., 
*»**>*-KflH>6ftrt»*8M«*fcj-fe:. 



ft. fitt8^t3$©«#gtf t± Lrfcffl-rs 2 grenU: 

9?*&M&tiitt-Cih*). MUX rpCTSBfiH* 
fWO92/08947ffi«j I rpCTSIS£H# 
W09 2/1 46 0 4#&#j . TIEEE COM 
PUTER SOCIETY PRESS REPOR 
T. ' A CAPACITANCE-BASED PR 
OXIMITY SENSOR FOR WHOLE A 
RM OBSTACLE AVOIDANCE' . J. 
L. Noval. J. T. Feddema. Repri 
nted form PROCEEDINGS OF 
THE 1 992 IEEE I NTERNAT I ON 
AL CONFERENCE ON ROBOTICS 
AND AUTOMAT ION. N i c e Fran 
ce. May. 1 2- 1 4. 1 994J. rftBBWB - 
778 9 4#&#j m#it>&. 

C0 0 0 4] (2) Sttra:XWl£Y«Mi<c8t*fc 

2tt©«ai^- f-_t«csMi*wi»*#B£<*#. immis- 

ttr * 2 £5c¥HJ: * , ^tiafctfj^r* 0 . C ©# 



40 



50 



©tw»±{ca«Lr?i«:{cEKrn«. c©efje©tw» 

*ft«iTtlttKftlB*?|*S«Lril«±©«^<!: L 

fc<t#©asi^6©ffi*#«fcrc*s. s-r*«cm<D8f 

ffiffi«C*or©ffljftttjr5,^y<C4i^^^Y KX-f 

*>6eB?©t©iiiatt-5ri>*. H^-*{c2yc5cJi«: 

«c*u»±{csai-rs©r*s. c<otc#>tc^Bm&*x: 
^ ^ -b > ir - «c > r © i asaifj % mm L ttm&tox v 

[0008] iS^. C *16©X - Yf*±T©fiUi«ta«C 

snrt***!. c>r*a*>c©2«J:©<&affcta(cg£** 
totiri,>4fe«>«c?$3£©ttii_t-c©«««i»Kc^-r4» 

iatt«:a«corv»aiia8*fc«^fficfti6t ^ < (i^/affl 
«tt©^fS©ttB±©««l«ai{c*f l xitisicvmitis 



7 

IE»f*£*^fir*a«*l*fcH¥8 - 2 0 3 3 8 7 

[0009] mjzomm&icgioxj^'i?*-* 
srfwtrr *ffi««»^ayj ^4©rHj 

-3f*«l,fc*J>fc < 4 *> 2tt©«J: 0««««*isRori> 
SA^«at-C*4«A(*f$BB¥3 - 1 9 2 4 1 8#&*R 
%Fifii>&. c ©fSW*B l fi£©&SlJRK:|« L -f > 

t?*- f©t4»*«5E-r4*:J&©ttiB8JBe#ar* SOT 
A«2 ^j£J:©X Y^Mi-c^fcAio^fatcH^^^-c 

«a#w3nfl-p#a3*afcii><c< 4t>2tfc© 
» s^swtat a* s ft-cn* t a*>n a 
s©tt»±©jeMi* 6©ffi**ift*u-r -si&aEftje^gjc 
s**rr a tmvz «* r itf^©^*-^ cc urn* l r 

W3ftfc#Jg©2IBffi||Lh©§E£. *fctt#«ca*Wi 
JgfcX-f "^©^ttMiiA^TSiSa^vSij^^ 

CO 0 1 0 ] KI?©JgS*IS!(4aK»3£*e{c^(,> 

fcSKWim^MaKfcH o L,»fc 4 1 o©fg©*© < 
k. c ©«t 5 * zji'Si&vmmfsmstf.+ftK. 

4«— (ttfc-c**©-c*£. ttt. y<-h3>hn- 

astt-c* *^^/hs-c»ffi©fc<D©a 
n>*. ic5#. ffi*©«fc^«:a«t(i^r4ir7^-c 



?#BB¥ 1 1-1 9 4 8 7 2 
8 

»Hi©m<&4 0-CEU-cu>fc©-c{i«S©/^t«:Sto 

■e^jr* »> . fs&ao2-?©aBa"a*3*«»fpT*©-cw: 

CO 0 1 1 J *ct*««tt, SLtCJ^fctBfctfLfc. 
ISIH^«c«*tta3nfcfe©-c. lijyc±*fc«2yyc 

±fc 0 < »3;*5Lt©i^©fu»±:&« or ta^ ^ 

<t©Bjffi&3S«afpfflA^^*ffl«T4 c tzmmt 
s*««r * c «t # -c * a «fc ^ k i o©ap,R,r »»©n 

COO 1 2] 

ca«*«f«-r*yfc«i>©#®] c©fc» % 0 

v ?<&X<DVMi . 8J82X ^ ^#a«c J: SSS.^©«M 

to «Mj6*>6©fc»ii«4. uex y » ^#a{c«c m& 

®Km>****t4M*W-fei/-!>--<ctt. H»±©ft* 

^«c*fi 'rSMi^i^saji^©^,,^^.^^^^^ 

aa*urEi«i/fc» iflta4m^{cai*>ti/i:ai2 as* 
fln.»*4*«c. v>r*i*>-^r©«s*Bj«,«a4 <& 

» ^©««*S^«S4 Lrjg©Jfff^*a»l3*iBltt 
*«3»a^#&Sr*r-rsC4(CJ:r). nb<±afiLA:a 

h*»» utc. mas*? r&Mm&fmcm^z 
caaraffl * »»©pifln t c < «t«k«* 

W-bV-^-jctt. Ik»©|i|lij{cfliffi4«gin, % 
K««ff4«f(fi«BE**>w-c«fii»?&*|6^3^r«*l 

&&m<DnBE i mar s c 4 «c j: o mwmn a & 



0. ISIC<Jd$l,fc3IH£«ftbfc. ffJE***ejHft 

35 U^;l/ 4 u ^/KD 2 ttCCSEtt S £ flSlE&fci&tfaD? 
5£«C<fc*t>©4L,fcc4(C.fc») > l3D<±iil//tjaWI* 

*>©4bfcC4(CJ:9. EIC<±jSOfcaiH*l»»i / 
UE* -f * ^Stt. B9E* » *tfcM*fcI#&©ir „ ^ 

<4«t**ngp«:j6 , x <DKm * fc ttffMieKC* fc35B©lfl 
1/ < « if » *ttiWftfcl8&*ilc»*nJE& t>© 4 L fcKT 

shc*»i>t: mtmovwaucit; c x warr4«***s 
ex ? twa* v *&ww&mcim&? 

KJSj6©**>*fc«:*:7 fc*J*»^»g&&© 

^ ^tt«*»l#aAil»L-Ct»a c <t«c J: 0 , 

iaji;<±jsi,ft:aia*/»*L/t. line* ^ * 
a««»*a4affl{ t/T^tcjrFsni e 4«c j: o . 

— a***Si&iU8B«c3£*3 n^JBtt* A«ff ©ffijjgfti jbeb$ 
K«j-5©*>*fctt*7£fT&5C4ec<fc9. rac<± 

«. ^^&©lolt;«>i!^«^#£lr©S%-&»»©S 

**t«9itt»±«:f9-jrEStirt»* *>©<b cfcc 4«c«fc 

a>, *> l < «H2W44wr s^-»^«c L-cssnr 
©fs**tfc«*tftfcrr i/fc 2 <b* fctt 3 <H«±©-fe 

azm&Ltc. m]m±*ttitmm±icmmuxBm,tt 
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orirEf 7 ^t4JiA*aJ*if -re 4 k j: o iwr s J: 

*»5j£*C4«:J:»J. 0U<±i8Ofc»a*«^Lfc. 
fiaaLh*fc«*<t±{ca«LTEEL.fc3» * ^fiMftfcl 
SSK:JS$fc4&«li*-t*3 C 4 K J: 0 •? *&»*fcl8ISK: 

4. ft* » *ffi«A#8?©fc«>©H5££jii:to J:c^±35r*» 
»*ttKAJj»*«»(,ft:8ttf4. »8m©a«i{C«t o 

r 3«ir * i/ * ^ ^ , rmzmtbrt Z J: ^ {cttfittt© 
JSH©-a$lcsw 6 n^<jrj>ttt©3^a©f^»»i *w 

♦ift: 4 # K: ^ „ t/* ^ ^ „ *m*WT1r % c 4 CC <fc 0 . 

c 4 Jet o *ULWlk*imiciZbitmgnfei}2i ti z 

20 3J©fe«>©a3es^*» < i:afjj5f*>6afW47 , „i/ a ^ 



30 



864 *4 J: ^ K*rt3t^S tiflo i» ^ ^-ttiKAJ'jSMW* 
K^S«-fc*©«Jt8PflW^^MI^i^-r ^ < * v 
WJM 4 ffi^lHR 4 ©IBJCC3W4 ffc&rt-K 3 K5*tt 
#©»»tt»:*K:tal,r * ^ ^ttflBft*o»{c+»ia:EE>!7 
6 flfc 4 # «C 7* „ i/ * ^ j ? -MfrfciffT*- 4 C 4 

S«Lfc«:attLrEEt//t3r „ f-tiMmaSMcmftZtii 

MS C 4 (c J: 0 K * * 9M&»tt*ngHcj£ CfcMStff 
#*fctt*jI4IB^-J-S*y^tiaA^»4. Rjr»f 

«A^»^^«c»w6nfca**fc«?LajfcK una 

*iSfc©4l/ifcC4«CJ:»J. KD<±jd?l / ^:gRH*j»9i 
0&. S«±*fc«|ft«Jr{caiStLrE»0fc3r^^fil 

•Cfy *tiL*Km* W r C 4 «c J: , r K»tt*©EE« 

* fctt#««c «fc orT'v^a^^y 

SIBiSffcJiftiBifcattorEEl/teir * *<4»!«8ai 
SP«cJ§5t*««3^4 c 4«c J: *) #* y *i&m&to&lc 



40 



1 

c 



11 

r> * ?*ti«A#&j^»sn^ 

ffi«:«G3flfflWi5We>ti*r excite J: 0, ac<±2 

ttma&m&utt. ue;W9**a«\ *y 

i o o i 3 ] *&i»(c«s^»fta\*«ai fcfco 
^*ttirr*ci*piffi«:3^s. fit, c<D»ftas,a 

COO 1 4] 



(7) $fRFF 1 1- 1 9 4 8 7 2 

12 

«*auz > if - <d/si > 6 n **u*±r *§#i*«rr *#rsj 

W&»tt * fcfcttTFK J: o mgi<D * > * & « 

>*7t*#<fc4^ffcLr^T**/£<h Lft&mm 
tttca^<mmkft*jj&atx*>z. fur, jt^w 

*j J: CflBEEK <fc o r *©£«{4«{c S£ o «> 0 < 
«*BE* WAT JMc J: 9 <D2f5£j&s«36 

<**vc*5»k wrte*<DMmQftm&K^t,>x#M«:# 

20 [ 0 0 1 5 ] * v *ttBtttm& LT»*if*£t**D 
****/hLrai»<a©3>7 s >^-C 1 . C2. C3, 

• • *E*U »«44j J: edifice J: ore 

>f*>*-Cl. C2. C3. • • -CDSJi^Yfcr^ 

1. C2, C3. • • • «aWlOr^fj£<DiU*DT«:a 
«UtElt^. H 1 (CTTfT <*: ^ fc, XtttrSIl//^ 
3>-r>if-c 1 . C2. C3. • • -teatbT'W* 
30 ?*-#£*OZs&*ftMVttX* + 

> ^IeIB 2 or »»«:«E^*iW ^ C <t CC <fc 

0 C R»1$3m®t& 3 J: 0 L 

SSl^Onvh n-;HpJig5 ^brja«»Jtt8®K4 

1 *^@»6 fcKjB$$cas o ^ c rwm#**05eT^ c 
<t «c <t o ««*^ <fc o r gtfe o 3 > ^ >if- 

rBiWrtiK. H2 (a) «:^rJ:!>{c, cn««u»± 

KttoxttLttm*.i*mjmvi<Dnm±. x^—^i 
3*^orfaw*H^rw«Lr^L^*Si<DrtcD 

l^m^— ^r«r pJ»*S 1 4 i Lfioffc6r«r@smi 1 

5<tu JS^«c<fc^ffrt*rfeorc<Dpj»««i 4* 

mfr*momk&*tiimTzi><DLisx$>z. 02 

(b) r«3>ha-jngsi 0(cj:0tf^>^ l 
) «ttb, ^3-^1 2^6«JB#Cc«^S 1. S2. S 



13 

3. • • • i<ftftJLTff<. COi?t>3Jl/tMO 

3tf>r*EE# Lowictco SE^Aitwa-c s *©-c* 
t o o 1 7 ] * * L>xft¥&»%&m 

«. Ctl»^©«««^]4ffft5«Uaw!)IlHIItCia3K: 

iff* 5 ft i at i r#j^sw«rmtfsfctt«$fc)fc2' 

(LED) ^O»J(aRT-2 0i. fljU*7* h 
h^>i?^5r-g«D55l3R^.2 1 <fc LTE 
1*0. C©ft%%?2 0*f r v;l/^-7'U5'-^2 2«C«Jto 

«fc») 1^*81^336*4 2 1 rSW-555rSCT**. C©£ 
4 «C «fc 0 ftffl O . 5fc© U^^K0«5£*fTflc "CfS© 

"C*0. UE^v^^T'b i7^2 2. *?i\t*-?\,ir92, 
3. *fi©§II&2 4K:«iifc3*i. ^^<D@ISIiffi**(faiL 

&ft. H3©^«rffl^ai»-c*SADgE» 

S2 8*l5Ev;l/^7'U^-y-2 3 i*05S@g52 4 i©|B 

S. 3 etc. 3e^Clftft^a©<a©ff)iurBia4K:7n 

s**^2 i t?&tm*2 oi©fflH*aa*» 

fiar©TSPCCKW-4^C-t», H5fc^-rj:9«:. 33fcjR 
^2 1 i»3tJR^-2 0 i©«S*««a5©IHII«:»W« 
]&5Sfc*9, ^-3336*^-2 1 i«*3R^2 0i©|llJ 

c o o 1 8 1 * ? *(zamtjfr&t vcumm&ifGj& 
n«. ae^Ti^K, ctiKnmAtmmBt&ti 

fc^-rjr^cc. c©««ai3o«ca«**>6figs*«3 i 

4SC»3 0 i Wl/T±»t t < BTatKSKL, ft 
^t©ffi««CJ:»)^Sfll3 0<t. Wfl/fc*«3 1 
«*M3tt. *©«M«c«kOiefkLyt«ff*«ff«^g 

3 2 TtoTistsc i cc j; o ««^©fiiar4ttai-r 

Sfc©r*4. feU:»9!l/ft:J:9fcS«©*WD^gl«CJ: 

txa . »«*^«:-e©tta!«: 1 *f 1 {c*tiS3-&fc 1 

tRi:©(il«7 t -*£Lrffl*3n5t©-C*»). #tC7 

[0019] * „ ^iaatiwo^ai LTflarasas$i*BD# 

S5i*J2MQ-C*-,r 7@BH«{CJ:4B A 6 5 3 9 y 

<fc 9 ££JIig*Hfe![.X y *SW1 ~SW7fffl*»*i- 3 
T&MLfcft^©3H5Si*lftttiU awgfafcta*?.* 
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T7&HIGH. LOW©2ffl{cgO&3^4fe©4 0r 

ix-cffit>6nri>4*>©-c**. 

C 0 0 2 0 ] *©fi&. iJfHJKSJR©Rto») «CSBSI*«CK 

fc«*affltfc«Maia«ric^. usa^-ttL e d©« 

[002 1 ] ^fai LTtt. «*.«. 198 

tOitT J: 9 tc. ttttPrtSfjcES tifcat#S«4 9 ©_h 
«C«£4 2 A *K». floBl^»«4 9 ©«Mi4 2 A± 

7 tmHtf. H&v isa-X^y 7 ©TffiSCttSJK 

mttmm* 9©s&s4 2 A«c*raj vttm&4 2 b«b» 
*~ n^»s^»^-f y^®4 7©— 4aap«cna««c 

Cr***fiHM«3l8S4 0*EU tt*s» 
4 0£. »tt*«4 9©TWffl«C»ttfci^9HaSL*J!7 

LT*9. ^9 W^^»^4 7 ©flTFB$K:i8/&4 2 

a. 4 2Bm±tfimmMmuxxj??*>tfmti 3: z 
[0022] ms» 5, ^tisfcfci^ta©* 5» 

■l*»iaJ4 0. **l>t4S^|fflS». L < « 3» v ram 
1^1954 0 4jEa«pJJ8* fe© LffcttTSB (H 9 # 

«8) «c*»<r>rJ8«*ttD©K»{ Ct 6 l ;r^ar*»3«*4 
^ftrr >»^©ffa6«s©jjf y » - A^tKitffl-c* 4. 

[0023] Hi o (a) . 
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Sf4 0*iJfT3tl*«fc 9fitt$jr » ?-ffiiB*i»]ai4 0 <bil 
*SLr*-3T«>fit.>u *SI>»H1 0(c). 
(d). (e) K^r«fc9«C. iilffi* ? ^tt«lftft]aB4 

0(c«|**-r«:s?^4 2©*^>*/fctt^ 7 *jTttt>. 
«flo»«^4 2 ©If TBSCCUSBii ^tsa^®4 0 

[ 0 0 2 4 narffix y * ai9«c^-rj:-5 

K. «*«^ft^t«©*At|:7 0©fflj6— a*tt»P(*j 
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[002 5] -e-LT. «6©^.«*7-,^*X^»^ 

EX 0 ft 9 y ?ttSfft&34 0 «CJ§5fe?&S)U 3 -tf 4 c £ 
so «c«t5»* 7 ^fiaitftftiSP4 0K:iSt;fe«Stm#*fc« 
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ISfifflJtC— M<Ozfyi^ A >\A ^9-^4 7 A. 4 7B£S 

[0 02 7] *>L><«> B14(a).B2 2(a)7) 
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»A*a54 4 <tK(^««4 9 tOfBJ^pittfti Lr«^. 
«=JY^ttO^^(*4 6*^S9:3^ &'<*#4 6<&ai 
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ItsMect^nif ^ t Inventi ° n J T °»<* operation Type Input Device and 



Part 

(57) [Abstract] 



I S t™^h 0 ^ T !l i3 *2 " tOUCh °P er 3'ion type input device comprised of 
sensors ' "°S det ^ tio n -eans with touch position detection 
sensors arranged continuously alona a sDecifir N n£l ^ 

arc; with a switching means ?hat tu?ns the point o£ contact o'n"^" 
off by movement along a trajectory different Jo the di^ec^on of the 
5i"^5. m ° Venient ° r ^ ^plying pressure using the^c^po^on 
detection sensor as well as integrated detection of the posSon 
information from the point of contact = «- !" position 

the touch position deLctLn means aid the^n/ofr'xnr^L? 000 ^ 1 " 9 t0 
the point of contact according to the S StcS„, ^ 1°™ fr ° m 




[page break (2) 11-194872] 
[Claims] 

i C ^K 1] A * ouch ° peration type input device comprised of 

sensors Irllnal* deteCti ° n means wi «> touch position detection 
sensors arranged continuously alono a qnpn'fip n -i 

arc; with a switching means Lt tnTpoint or conctct 

off by movement along a trajectory different to the S c on 0 L 

deS^i m ° Vement ° r by flying pressure using the touch portion 

oJ ! f 10n h Sensor f that can Provide integrated detection 0? the state 

of a touch position along a trajectory and the state of t I 

according to the switching means. ° f * contact 

i C i«noH 2] ^* ^? uch " °P era tion type input device comprised of 

sensors arrant det * Ction meanS W±th tOUCh Potion detection 
sensors arranged continuously along a specific line 

arc; with a switching means that turns ?he point o? Contact oTa^ 
off by movement intersecting the traiectorv nr k„ contact on and 

intear'^dTf -^^~" y tSt l VS^ W ' W 

means and the on/o«~3^?Sf}2L^ touch position detection 
to the switching means ^ ^ P ° int ° f co "tact according 

ISd a 2 m i-hli- A - tOUCh 0peration type input device as claimed in Claim 1 
and 2 that is comprised of a touch nna in« n . . . . ±li ^-«- ai n» J- 

touch position defection seLorrthar^reo^ct^oi^" 8 , 

EEL'S ^-"k"" 10 f" du «i°n type detection ^ea". ^ 
touch position defection sensor rcontaEEo f moSih? T* " ith 

LVo£\Ya^^ 

an^TthVis^pSeT oIYt^h^Son'det'e t^ " 
touch position detection s.nsoratonSni^g f s ™L" ith 
detection means that can detect the rfi en iJ» ! scant fllm 
and pressure by detecti„ g ^^^"e^^co'ntact^m™" 




generated by the electrical distribution between the electrode drive 
pressure and the contact pressure. «-*oae arive 

[c J a * m 4 7 1 * touch ^ration type input device as claimed in Claim 1 
t^Lt ^ hat , 1S com P ri -sed of a touch position detection means with 

a /rla il t T? 0 " ^ deteCt the "Stance such as e 

finger reaching between metal contact points and that utilizes a 

direct current resistance detection method for the fluctuations 
between the high and low levels of output. 

InJ a ? m i-H]i- A tOUCh °? eration type in P»t device as claimed in Claim 1 
and 2 that is comprised of a touch position detection means with 
touch positron detection sensors that utilize an electromagnetic 
induction method with magnetic film. ^magnetic 

ini a 9 m i-K J . A t ° UCh °P eration type input device as claimed in Claim 1 
t^Lt that . 1S com P ri " sed of * touch position detection means wi?n 
touch position detection sensors that utilize an ultrasonic method 
using ultrasonic oscillation. ° metnod 

Cltlt^ J°J A tOUCh ° pe " tion type input device as claimed in any of 
Claims 1-9 comprised of a switching means that turns the contact 
points and the protrusions on and off when the protrusions located on 
either one or both sides of the touch position detectors on tS touch 
position detection means are pressed down 

cill™ i 11 1 1 n A tOU ° h °P eration type input device as claimed in any of 
Claims 1-10 comprised of an arrangement of luminophors located below 
a touch position detector on the touch position detection means or 
the surrounding area, or on something that allows light to penetrate 

aeLct 0 -:" detector that fiashes — ^ - «» t^ C h trate 

Clllt^ i 12 Ji A tOUCh 0p , eration type input device as claimed in any of 
Claims 1-11 comprised of a switching means that turns the contact 
points on and off without touching the touch position detection" 
means and connects to the touch position detection means w^en the 

a 0 ^^^^^^ ^ P ° Bltl ° n ~" are^sLfdown 

Cllt™ J 3 ] A tOUC ^ °P eration type input device as claimed in any of 
Claims 1-12 comprised of a switching means that turns the contact 
points on and off without touching the touch position detection 

ToTtlct^oi^T* t0 tOUCh POSiti ° n d -tection means the 

contact point is pressed down. 

Cltlt™ t 4 i\ A tOUCh °5 eration type input device as claimed in any of 
Claims 1-13 comprised of a switching means comprised of a swinaina 
column structure where one end can swing and the other end is b?ect 
to pressure that turns the contact points on and off. subject 

Cl^ , 3/ £° UCh ° Perati ° n type in P ut device a * claimed in any of 
Claims 1-14 where the touch position detection sensors are arranged 
along a multiple touch detection trajectory that is either ?™ 
or different from the displacement unit tne 



same 



1 

1 

1 




[page break (3) 11-194872] 



IllSSS^r™!^^,? 01 ^!: Containin * a means to transmit 
electrical signals or voltage between touch position incut contsof 
points that has a touch position input unit that can move 

aaa^ns? ?i a . giVen rang6; 3 Sprin 9 tha * horizontally presses 

against the touch position input unit; and a push switch on thf 

substrate with contact points that act to press the Jouch portion 
input unit against the force of the spring position 

iSi? 1 ?, 201 A tOU S h °P eration type electronic part with a push switch 
that is comprised of a touch position input unit that generates 
electrical signals or voltage that corresponds to the SSSE £2I±i:±on 
detector touched with a fingertip on the touch position defector 
arranged along a specific line, plane curve or arc • a Lh-J^f * 

SStSTS ?he Si tor t i a r t W± l h fiX6d — ^crpii^trand^^us'r 

switcn on the top that is operated from the top; a holder for tn« 

touch position input unit that has a support a^ached to the 

substrate to support swinging and that has contact points on the 

thr:rerw^re°?he n ?- t0 H the COntaCt P ° ±ntS; P-trusions abound 

lr>* 9 ? ? e tip drives the Push switch by swinging the oart 

s£fS- 

arranged along a specific line, plane curve or arc- a subsr^o^ 
the touch position input unit with fixed oftn?-J. ■ «. 5 e ° r 
switch on the top tta? is oper^ea £of the"^; a^po^on 
sides or the lower center of the touch dosIhThL P 
and down into an axle opening'f -TguiL^on'the^ubs^^t^^r ^ 

s:; t ;^2. b ?issi^i?:?i po \ ition / nput unit ^'-s^t. 

suts^^^J^^ c!n a be S pSssed°Shen SZ£5£ 

lotlnT.t 3 aPPli6d t0 th€ P " tS of the t^ch position d"e^or 
against the resistance of the elastic part. detector 

[Claim 22] A touch operation type electronic r>ai-r «^ +-* = w . ^ 
that is comprised of a touch poL. t Ion input unit \Zl \t P ^ 

-rns-^sj siC-piS^ 

sufficient pressure is applied to the ^in^ v pressea when 

r, r essp<! arr=.i n.f «-i _ T to cne spring that horizontally 

presses against the touch position input unit 



B 

I 



[Claim 23] A touch operation type electronic part with a push switch 
as claimed in any of the Claims 19-22 that is comprised of a touch 
position input unit that generates electrical signals or voltage that 
corresponds to the touch position detector touched with a fingertip 
on the touch position detector arranged along a specific line, plane 
curve or arc; and a means to press the push switch using compression 
or expansion of a flexible part by pressing against the touch 
position input unit using an elastic part for the force against the 
touch position input unit in a specific direction 

[Claim 24] A touch operation type electronic part 'with a push switch 
as claimed m any of the Claims 19-23 that is comprised of a touch 
position input unit that generates electrical signals or voltage that 
corresponds to the touch position detector touched with a fingertip 
on the touch position detector arranged along a specific line, plane 
curve or arc; and a means to press the push switch using compression 
inpu£ P unii° n 3 fl6Xible Part different that the touch position 

[Claim 25] A touch operation type electronic part with a push switch 
as claimed in any of the Claims 19-24 where the means to press tne 
push switch is a single mechanism, that is arranged apart from the 
position where the touch position input unit is located or adjacent 
to the touch position input unit. J c 

[Claim 26] A touch operation type electronic part with a push switch 
as claimed in any of the Claims 19-25 where there are irregularities 
on the fingertip contact surface of the touch position detection 



[Claim 27] A touch operation type electronic part with a push switch 
comprised of a means to detect a single touch with touch detection 
sensors installed on the tops of keys. clon 

™ aim 2 V i tOU<=h operation type electronic part with a push switch 
comprised of a means to detect several contacts with multiple ?ouch 
detection sensors installed on the top of a key P 
[Claim 29] A touch operation type electronic part with a push switch 
with a touch panel installed on the top of a key switcft 
[Claim 30] a touch operation type electronic part with a push switch 
o C n m S S ^p 0 o f f a a m ; e a y S " C ° ntaCt With 3 tOUCh Pane/instaTief 

[Claim 31] A touch operation type electronic part with a push switch 
as claimed in any of the Claims 1-30 where there are touch detectors 
on the tops of keys installed on the switching means apart from tnT 
sensor contact point when pushed. rrom tne 

' C i a i™ 32] * touch operation type input device as claimed in any of 
the Claims 1-31 where the switching means is conducted by a momentary 
method, an alternating method or a locking method momentary 
[Detailed Explanation of the Invention] 
[0001] 




[Industrial Field of Application] This invention is used as a remote 
control for all types of electronic mechanisms or a portable compact 
electronic mechanism, specifically a touch operation type input 
device to input displacement information of fingertip movement 
detected by contact as well as 
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a touch operation type electronic unit that drives the touch 

operation switch, touch detection and push operation 

[0002] 

[Existing Technology] Currently, there are slide switches with 
moveable knobs that switch the contact points along a single 
dimension. There are also rotating slide switches that switch the 
contact points at intervals on a two-dimensional circle. These have 
moveable knobs that are not finger or hand contact points or 
displacement value detectors. Also, there are contact sensors that 
turn the contact point on/off when contact is detected. These are 
continuously arranged on a specific trajectory and do not have a 
shield that prevents interruption of smooth finger contact or an 
integrated sheet covering. There is no algorithm or logic that 
specifically considers fingertip operation. For contact other than 
via moveable knobs using fingertips or pen tips, there are touch 
panels to detect the position on a 2-dimensional plane on the X/Y 
axis, displacement values and pressure. Electronic parts that detect 
the position of a contact point with the tip of a finger to detect 
the position, displacement values and pressure on a predetermined 1- 
dimensional, 2-dimensional or 3-dimensional trajectory as well as 
calculate their displacement and amount of movement, or output the 
displacement or amount of movement calculated do not exist at the 
present time. At the present time, mechanisms using these types of 
electronic parts contain electronic parts such as touch panels for 
touch operation and separate parts such as switches for push 
operation. Thus, operation consists of two separate parts The 
as r follow S and 3 representative Process for the touch panel is given 

[0003] (1) Electrostatic induction: This is a 2-dimensional touch 
position detection method that detects electrostatic capacity 
conversions as signal conversions such as frequency and phase 
conversions when the panel surface is touched and not touched 
Examples include "PCT International Kokai W092/08947 Report" '"PCT 
International Kokai W092/14604 Report", "IEEE Computer Society Press 
Report 'A Capacitance-based Proximity Sensor for Wholearm Obstacle 
?992 IeH Tn*™?7* ^/-T-Feddema, Reprinted form Proceedings of the 
1992 IEEE International Conference on Robotics and Automation, Nice 
France, May 12-14, 1994", and "Kokai H8-77894 Report" ° matl ° n ' NlCe ' 
[0004] (2) Resistant Film: An electrical potential distribution was 
generated on two conductive sheets using an X-axis and Y-axis The 
change in voltage when the panel surface on the conductive sheet is 
touch is detected by the touch position detection method on a 2- 

i^ill f U J fa ^' Th±S C3n 3lSO be an anal °5 or digital method. 
Examples include those in "Kokai S47-36923 Report", "Kokai S61-208533 



«Kf ^IS? 1 H8 " 54976 Rep ° rt "' " Kokai H4 "^20 Report", "Kokai H4- 

Lnl°Vi J 3 L M ° Veable E ?; ectrode: Multiple electrodes were arranged on 
one side of a gap such as one parallel to the Y-axis using position 
detection on the X-axis of a 2-dimensional surface. Multiple 
electrodes were arranged perpendicular to that on the Y-axis One of 
these were designated moveable electrodes so there was a "ouch 
position detection method on a 2-dimensional surface by detectina 
contact with several electrodes from pressure along the Z-axis In 
example is in the "Kokai H4-15723 Report" 

Irranaei 4 L°ho^ al ^ eteC ^ i0n: Infrared LED or Phototransistors were 
SfJ 3 "! ° n b °J h Sld6S ° f a ga P Parallel to the Y-axis using touch 

X ' aXiS ° f 3 2 - dimens °^l surface. Infrared LED or 
phototransistors were arranged on both sides of a gap perpendicular 
to this using touch detection on the Y-axis. By pressing flom the Z- 
axis direction, the touch position detection method on 1 2- 
dimensional surface detects the position and the range where the 
optical beam was interrupted. Examples are in the "Kokai H2-53129 
Report" and the "Kokai H5-35403 Report" 
[0007] K 

[Problems this Invention is to Solve] Nothing has been invented that 
? a ™ e ^ Ct position < displacement value and pressure from t 

fingertip or a pen for the movement or displacement of a Contact 
point along a specific trajectory such as I line segment cur"ve arc 
det^rh ' 11 ShaPS ° r 30 inte "ecting cross shape. AU STS^X 
detection sensors used in touch panels, touch pads, tablets and touch 
sensors reported in the official Kokai gazettes to date are aJranLf 
in continuous bands along a specific 1-Simensionat, 2-dimensJona^or 
3-dimensional trajectory. Thus detection is possible at a d^sSnL 
from the endpoint when there is a line segment on a sJraJght" n 
extending from a curved line on a specific traiectorv SS^ * 

necessa S ry nC ?o: EST XT* *** ^ ^ oVZ^^S™ °* 
necessary For such use, the touch panel or slide switch as well as 

IS-SS^r^S 011 */^!:' 3-0 ^ W ° Uld be differen t than Jhat of 
n^^H 5 prod ^ ts ' 2-dimensional touch detection structure is 
needed, as well as a continuous arrangement along a traiectorv Th.,« 
usina SI S t blS ^ incorporate a structure and some of lit ^ 

°5 natUrS f ° r 311 of the touch Panels, touch pads 
[S5J£ «l2„ Wh M T developed at the present time ? *' 

[0008] Recently, there have been many contact type detection n,,*™ 
and sensor shapes for position detection alonV^X-f Li T 

^ e f haS / een n ° thing that ca " P-form t^h^tection a!ong T Ver ' 
specific trajectory for position detection along two axes I? has 
been suggested that touch detection along a specific k ' pLne 
curve or arc in a continuous string would be very appropriate 
Currently, there are technical preconceptions that ble 'slide 



I s 



str^na ^uTtt de tection of contact points along a continuous 

string, due to the economics of using slide switches. 
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To date, it has been difficult to make portable electronic mechanisms 
compact and because of moving parts, the maintenance has been poor. 
At the present time, there has been a rotating operation type 
electronic unit with a push switch reported in Kokai H8-203387 to 
conduct selection and decisions of input items on portable electronic 
mechanisms with many multi-function input items but there needs to be 
more depth to the moving parts. Thus, there remains a demand for 
analog input without pressing a push switch that has movinq parts 
[0009] In Kokai H3-192418, there is an input device that applies * 
essentially the same pressure to the position setting means and 
provides a switch regardless of the position setting means with a 
connection mechanism composed of at least two plates that are hinged 
together. This device is comprised of a position setting means to 
determine the indicator position relative to specific coordinates and 
a pressure sensitive switch installed below this position setting 
means. When a sufficient amount of pressure is applied to the 
position setting means, the switch is operated to transmit the 
pressure from the switch to the connection mechanism. However, this 
has a position setting means to determine the indicator position 
relative to specific coordinates. As reported, the position setting 
means involves a 2-dimensional XY plane with at least two plates that 
are hinged together so that the position setting means can be used 
with coordinates that are spread apart. The position setting means is 
not something that can perform detection at a distance from a point 
on a specific string shape or line, plane curve or arc. Finally, the 
hinged shape cannot capture one point of pressure. Therefore, an 
input device is needed for movement or continuous touch switch 
contact along a specific arc trajectory. 

[0010] There are existing finger contact type position setting means 
that can easily conduct input via fingertips or wrist motion that are 
large. However, there is nothing that can conduct input using only 

TL^ll*^* a . rotatin * operation type electronic unit containing 
a push switch inside a portable electronic mechanism. This compact 
input device should integrate a simple position detector with 
structural parts that have sufficient strength and a press switch. 

"f^ 0 "" 1 and Portable electronic mechanism should be 
compact and lightweight for ease of use, and depending on the 
requirements, should have an operation switch with limited movement 
and a small number of parts. At the present time, the electronic 
parts such as touch panels for touch operation and switches for push 

.ST?^ H r ^ a11 * eparate P arts so a compact device is not possible 
and it is difficult to operate two separate parts 

[0011] In view of these problems, this invention has the objective of 
providing a touch operation type input device that can detect the 
position, displacement value and pressure of a contact point that 



moves and shifts along a 1 -dimensional, 2-dimensional or 3- 
dimensional trajectory. Also, to solve the existing problems, the 
objective is to provide a touch operation type electronic unit with a 
push switch that can perform multiple operations with one unit so 
there can be an electronic mechanism structure that has good 
operability and is lightweight because of fewer parts 
[0012] * 

[Means of Solving These Problems] This invention solves the problems 
listed above with a touch operation type input device comprised of 
a touch position detection means with touch position detection 
sensors arranged continuously along a specific line, plane curve or 
arc; with a switching means that turns the point of contact on and 
off by movement along a trajectory different to the direction of the 
finger movement or by applying pressure using the touch position 
detection sensor; that can provide integrated detection of the state 
of a touch position along a trajectory and the state of a contact 
according to the switching means. This invention solves the problems 
listed above with a touch operation type input device comprised of 
a touch position detection means with touch position detection 

^?°^* rrange ? continuousl y along a specific line, plane curve or 
arc, with a switching means that turns the point of contact on and 
off by movement intersecting the trajectory or by applying pressure 
using the touch position detection sensor; that can provide 
integrated detection of the position information from the point of 
contact along a trajectory according to the touch position detection 
means and the on/off information from the point of Contact according 

ILI* VIS f ? eanS ' Th±S invention ^ives the problems listed 

W i th , a touch aeration type input device that is comprised of a 
£w h?S: ? detection means with touch position detection sensors 

con tact points along a trajectory where the electrostatic 
HI 2?L2!! ng * a betW ? ei \ the time of contact and time of non-contact 
S2.f?En signal changes using the electrostatic induction type 

detection means. This invention solves the problems listed above with 

°P e «tion type input device that is comprised of a touch 
position detection means with touch position detection sensors 
containing a moveable electrode type detection means that uses 
primary electrodes continuously arranged along a trajectory and 

• tr ° deS arranged intermittently to detect the pressure 
of a finger since some are moveable electrodes and others are 

!h™°"-f V electr ? des - This invention solves the problems listed 
above with a touch operation type input device that is comprised of a 

con^n 0S:Ltl0n d ; t6C 5 ion means with touch position detection ensors 
containing an optical detection means with luminous elements and 
light receiving elements arranged continuously in groups along both 

^? S H° r K° ne SldS ° f 3 tra j ec tory. This invention solves the problems 
Usted above with a touch operation type input device that is Pr0blemS 
comprised of a touch position detection means with touch position 



detection sensors containing a resistant film detection means that 
can detect the displacement, amount of movement and pressure by 
detecting the pressure of the contact position generated by the 
electrical distribution between the electrode drive pressure and the 
contact pressure. ~" ' 



* « 



« 
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This invention solves the problems listed above with a touch 
operation type input device that is comprised of a touch position 
detection means with touch position detection sensors that detect the 
resistance such as a finger extending between metal contact points 
and that utilizes a direct current resistance detection method for 
the fluctuations between the high and low levels of output This 
invention solves the problems listed above with a touch operation 
type input device that is comprised of a touch position detection 
means with touch position detection sensors that utilize an 
electromagnetic induction method using magnetic film. This invention 
solves the problems listed above with a touch operation type input 
device that is comprised of a touch position detection means with 
touch position detection sensors that utilize an ultrasonic method 
using ultrasonic oscillation. This invention solves the problems 
listed above with a touch operation type input device comprised of a 
switching means that turns the contact points and the protrusions on 
and off when the protrusions located on either one or both sides of 
the touch position detectors on the touch position detection means 
are pressed down. This invention solves the problems listed above 
with a touch operation type input device comprised of an arrangement 
of lummophors located below a touch position detector on the touch 
position detection means or the surrounding area, or on something 
that allows light to penetrate the touch position detector that flash 
according to the touch detection status. This invention solves the 
problems listed above with a touch operation type input device 
comprised of a switching means that turns the contact points on and 

?l I" 9 ^ S tOUCh P° sition detection means, and connects 

to the touch position detection means when the contact point and the 

JSffiSSSJtr de ^ eCtion mean * are Passed down at the same time. 
This invention solves the problems listed above with a touch 
operation type input device comprised of a switching means that turns 
the contact points on and off without touching the touch position 

^ C ^ 0n mSanS : and connects to the touch position detection means 
when the contact point is pressed down. This invention solves the 
problems listed above with a touch operation type input device 
comprised of a switching means comprised of a swinging column 
structure where one end can swing and the other end is subject to 
pressure that turns the contact points on and off. This invention 
solves the problems listed above with a touch operation type input 
STf?- W f 0r r J 5° UCh ?° sition detection sensors are arranged a£mg 
dif?i^% UC ^ de i eCt ^° n tra ^ ector y that is either the same or 
different from the displacement unit. This invention solves the 

th? ol »n^? ab °H e . Wi ^ 3 tOUCh °P eration type input device where 
the touch position detection sensors are either uniformly distributed 
m a wide band or non-uniformly distributed with varying densities 



This invention solves the problems listed above with a touch 
operation type input device where the touch position detection 
sensors detect the contact position with at least one, two or three 
or more adjacent sensors. This invention solves the problems listed 
above with a touch operation type input device where the switching 
means has multiple push switches. This invention solves the problems 
listed above with a touch operation type electronic part with a push 
switch that is comprised of a touch position input unit that 
generates electrical signals or voltage that corresponds to the touch 
position detector touched with a fingertip on the touch position 
detector arranged along a specific line, plane curve or arc; a 
substrate with contact points containing a means to transmit 
electrical signals or voltage between touch position input contact 
points that has a touch position input unit that can move 
horizontally within a given range; a spring that horizontally presses 
against the touch position input unit; and a push switch on the 
substrate with contact points that act to press the touch position 
input unit against the force of the spring. This invention solves the 
problems listed above with a touch operation type electronic part 
with a push switch that is comprised of a touch position input unit 
that generates electrical signals or voltage that correspond to the 
touch position detector touched with a fingertip on the touch 
position detector arranged along a specific line, plane curve or arc- 
a substrate for the touch position input unit with fixed contact 
points and a push switch on the top that is operated from the top- a 
holder for the touch position input unit that has a support attached 
to the substrate to support swinging and that has contact points on 
the bottom corresponding to the fixed contact points; protrusions 
around the area where the tip drives the push switch by swinging the 
part, and a push switch that can be pressed when sufficient pressure 
is applied to the parts of the touch position detector. This 
invention solves the problems listed above with a touch operation 
type electronic part with a push switch that is comprised of a touch 
position input unit that generates electrical signals or voltage that 
corresponds to the touch position detector touched with a fingertip 
on the touch position detector arranged along a specific line, plane 
curve or arc; a substrate for the touch position input unit with 
fixed contact points and a push switch on the top that is operated 
from the top; a support on both sides or the lower center of the 
touch position input unit can go up and down into an axle opening for 
a guide on the substrate; an elastic part between the touch position 
input unit and the substrate that provides flexible resistance 
towards the stop on the top of the substrate; and a push switch that 
can be pressed when sufficient pressure is applied to the parts of 
the touch position detector against the resistance of the elastic 
part. This invention solves the problems listed above with a touch 
operation type electronic part with a push switch that is comprised 



of a touch position input unit that generates electrical signals or 
voltage that correspond to the touch position detector touched with 
fingertip on the touch position detector arranged along a specific 
line, plane curve or arc; touch position input units that are 
inserted into the cavities, openings or penetration holes on the 
touch position input unit as a method to connect the support parts- 
push switch that can be pressed when sufficient pressure is applied 
to the spring that horizontally presses against the touch position 
input unit. This invention solves the problems listed above with a 
touch operation type electronic part with a push switch that is 
comprised of a touch position input unit that generates electrical 
signals or voltage that correspond to the touch position detector 
touched with a fingertip on the touch position detector arranged 
along a specific line, plane curve or arc; and a means to press the 
push switch using compression or expansion of a flexible part by 
pressing against the touch position input unit using an elastic part 
for the force against the touch position input unit in a specific 
direction. This invention solves the problems listed above with a 
touch operation type electronic part with a push switch that is 
comprised of a touch position input unit that generates electrical 
signals or voltage that correspond to the touch position detector 
touched with a fingertip on the touch position detector arranged 
along a specific line, plane curve or arc; and a means to press the 
push switch using compression ^ 
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or expansion of a flexible part different that the touch position 
input unit. This invention solves the problems listed above with a 
touch operation type electronic part with a push switch where the 
means to press the push switch is a single mechanism, that is 
arranged apart from the position where the touch position input unit 
is located or adjacent to the touch position input unit. This 
invention solves the problems listed above with a touch operation 
type electronic part with a push switch where there are 
irregularities on the fingertip contact surface of the touch position 
detection means. This invention solves the problems listed above with 
a touch operation type electronic part with a push switch comprised 
of a means to detect a single touch with touch detection sensors 
installed on the tops of keys. This invention solves the problems 
listed above with a touch operation type electronic part with a push 
switch comprised of a means to detect several contacts with multiple 
touch detection sensors installed on the tops of keys. 
This invention solves the problems listed above with a touch 
operation type electronic part with a push switch with a touch panel 
installed on the tops of keys. This invention solves the problems 
listed above with a touch operation type electronic part with a push 
switch comprised of a means to detect contact with a touch panel 
installed on the tops of keys. This invention solves the problems 
listed above with a touch operation type electronic part with a push 
switch where there is a contact detector on the tops of keys 
installed on the switching means that is apart from the sensor 
contact point when pushed. This invention solves the problems listed 
above with a touch operation type input device where the switching 
means is conducted by a momentary method, an alternating method or a 
locking method. 

[0013] The touch operation type input device in this invention 
can input analog displacement information via the fingertips using a 
touch mechanism and operation mechanism that is the best for human 
touch and that can detect the position, displacement value and 
pressure of a contact point that moves and shifts along a specific 1- 
dimensional, 2-dimensional or 3-dimensional trajectory. This 
operation part performs many function selections such as the subtle 
input for the volume switch and when used as a touch detection switch 
to input the number of sensor touch events, they can be freely 

oo^ f i e ? ? Sin V h V OUCh ° f 3 finger SO it: is Possible to improve the 
operability and multi-functionality by altering the number of events 
corresponding to the location touched by the finger. Also 
maintenance can be improved by simplifying the structure of the 

ooIrJ^on/ 3 ^ by h ? Vin9 an . electroni c mechanism that performs these 
operations. It is also possible to simultaneously operate the touch 
operation type electronic part and the push switch functions with a 



a » 

j 



single part. Instead of the existing rotating operation type unit 
with a push switch, it is possible to form the device so the 
direction the switch is pressed is thinner so the switch can be 
placed in the center of the device. As a result, the device can be 
held in one hand so operations can easily take place using either 
hand. Finally, with a push key that has touch detection sensors as 
described above, it is possible to input events via touch other than 
pressing keys or with less pressure. 
[0014] 

[Embodiment Examples] Next, the examples for this invention are 
explained in detail by referencing the accompanying figures. 
This is a touch operation type input device comprised of 
a touch position detection means with touch position detection 
sensors arranged continuously along a specific line, plane curve or 
arc; with a switching means using a momentary method, an alternating 
method or a locking method that turns the point of contact on and off 
by movement along a trajectory different to the direction of the 
finger movement or by applying pressure using the touch position 
detection sensor as well as integrated detection of the position 
information from the point of contact along a trajectory according to 
the touch position detection means and the on/off information from 
the point of contact according to the switching means. The touch 
position detection means and the circuitry is explained in detail as 
follows. The specific structure for the signals or voltage output via 
the touch panels corresponding to the contact position using touch or 
pressure on an XY plane is explained in detail below. 

[0015] The structure using an electrostatic induction detection means 
(electrostatic capacity) as the touch position detection means of the 
touch detection sensor involves a detection method that has multiple 
capacitors CI, C2, C3 .... through non-conductive glass for detecting 
contact via fingers where the capacity of these capacitors CI, C2, 
C3. .. .changes according to the touch or proximity. These capacitors 
CI, C2, C3....are connected. As shown in Figure 1, there is a pulse 
generation circuit 1 that transmits frequency signals generated by 
the CR phase transmission circuit 3 by the voltage through the 
scanning drive circuit 2 that houses a decoder and counter to the 
frequency comparison circuit 4. These signals are compared with 
standard signals transmitted to the frequency comparison circuit 4 
via the control circuit 5 from the pulse generation circuit 1. The 
signals from the frequency comparison circuit 4 and the standard 
signals from the control circuit 5 are simultaneously transmitted to 
the decision circuit 6. Based on the decision for both signals, the 
capacitor capacity is detected by the changes in touch at the point 
of finger contact. 

[0016] Next is a description of the structure using a moveable 
electrode style detection means (moveable electrode switch type) as 
the touch position detection means of the touch detection sensor. 



As shown in Figure 2 (a) , either the electrode with a linear 
arrangement along a trajectory or the electrode arranged 
intermittently with gaps filled with spacers 13 is designated as the 
moveable electrode 14 while the other is designated the stationery 
electrode 15. Using the finger, pressure is applied to the moveable 
electrode 14 to contact the stationary electrode 15 side. The 
position and time of the point of contact is used to detect the 
finger contact point. In Figure 2(b), the counter 11 is activated by 
the control circuit 10 to sequentially detect the points of contact 
SI, S2, S3 from the decoder 12. At this point, the part of the 
contact point that is on has LOW voltage to detect the point of 
contact. 
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[0017] Next is a description of the structure using an optical 
detection means (infrared detection type) as the touch position 
detection means. This is a method that performs finger touch 
detection as shown in Figure 3. There are multiple luminous elements 
20 such as LED and multiple light receiving elements 2^ such as 
phototransistors that are arranged 1:1 along both sides. These 
luminous elements 20 light up sequentially according to the 
demultiplexer 22 and the light is simultaneously received by the 

^i/??^" 9 elem ^i S 2 l V±a the multi Plexer 23. The luminescence 
of the light received by these light receiving elements 21 is 
detected by the decision circuit 24. Based on the decision of the 
level of light, the finger touch position is detected. 25 refers to 
the control circuit that is connected to the demultiplexer 22, the 
multiplexer 23, and the decision circuit 24 that controls the circuit 
functions The dotted line box in Figure 3 is the AD converter 26 
that can be in between the multiplexer 23 and the decision circuit 
24 Analog value detection can be conducted by the point of contact 

the^^i^Lf^ 60 ^ 00 accu 5 ac *- « snows another La^cf 

the optical detection means where the light receiving element 21 and 
the luminous element 20 are both installed on the bo?tom of the 
contact position. Figure 5 shows where the light receiving element 21 
and the luminous element 20 are installed on ooth sides of tht 
contact. As previously indicated, it is acceptable to install \ 
:^nt 4 2 7 0 betWeen li9ht " ceivin * Clemen? 21 tn^lTu^nouT^ 



[0018] Next is a description of the structure using a resistant film 
type detection means (resistant film electrode t™, as Sl toLJ 
position detection means. As shown in Figure 6, f standard resistant 
film 30 is sandwiched between the electrode A and electrode 2 Jhi- 
generates the potential distribution Q of the drive vo^ge and 
grounded voltage. As shown in Figure 7, the electrode 31 ?ha? is 
conductive to this resistant film 30 is installed in a parage! 
direction either under or on top of the resistant film ?0 When 
touched with a finger, there is contact between the resistant film 10 
and the electrode 31. This contact detects the portion of ?he poTnt 

dev^nr sjtTi^cL^; s hang ? d voitage ° n the v ° ita ^ ~ 

aeyice . with any type of detection means as described above th*» 
point of contact is output as position data with one-dlmensJonal 
coordinates that correspond 1:1 to its trajectory. L par^cu^ar 

?den?ifv\ ana i° g m t th ° d ' if close -nough, it is possible to easily 
identify the direction of the fingertip movement and with the diaital 

Tom^VV* POSslble to ^entify if there are many points^ * 
[0019] Next is a description of the structure used for the direct 
current resistance detection method for the touch position deletion 



means. For example, with an input operation resistance of 2 MO and a 
BA653 touch sensor for the 7 circuits, as shown in Figure 11, 
a high level of resistance such as a finger contact extending between 
the metal contact point switches SW1-SW7 is detected. The high 
resistance detection terminal switch module SM converts the output 
level 0UT1-0UT7 to 2 HIGH, LOW values that are used as the switches 
to detect when the metal is touched. 

[0020] Alternatively, an electromagnetic induction method that 
utilizes a magnetic film instead of a resistant film or an ultrasonic 
detection method that uses ultrasonic oscillation instead of infrared 
LED can be employed. 

[0021] As shown in Figure 8, this switching means is housed in a case 
P and has a contact point 42A on the substrate 49. There is a fan 
shaped button type push switch installed on a rubber elastic part 55 
with a ring shape that shields the contact point 42A on the substrate 
49. There is a contact point 42B installed facing the contact point 
42A on the substrate under the push switch 47. There is a ring shaped 
touch position detector 40 on the end of the push switch 47. The 
touch position detector 40 and the cable socket for the touch 
position input unit 44 on the bottom of the substrate are connected 
by a cable K. When the push switch 47 is pressed, both the contact 
point 42A and 42B are touched to turn the switch on. It is possible 
to add a click button to the mouse on a PC. 

[0022] It is possible to have an arrangement of luminophors 43 
located below (refer to Figure 9) a touch position detector 40 on the 
touch position detection means or the surrounding area, or on 
something that allows light to penetrate the touch position detector 
40 that flash according to the touch detection status that can be 
used for volume on a musical instrument such as an electronic piano 
that does not have a confirmation switch. 

[0023] The switching means is as shown in Figure 10(a) and (b) , when 
there is no fingertip contact with the touch position detector 40, 
only the contact point 42 is turned on and off. When the touch 
position detector 4 0 is pressed along with pressure on contact point 
42, it can be connected with the touch position detector 40. 
Alternatively, as shown in Figure 10(c), (d) and (e) , when there is 
no fingertip contact with the touch position detector 40, only the 
contact point 42 is turned on and off. When the touch position 
detector 40 is connected during pressure on contact point 42, it can 
be pressed down at the same time. 

[0024] As shown in Figure 19, the switching means can involve a 
swinging cam structure where one tip of the triangular cam 70 can 
rotate inside a casing P and can swing along a horizontal surface. 
Other points on the triangular cam 70 can turn the contact point on 
and off by applying pressure to the touch position detector 40. 
[0025] As shown in Figure 12, when using the touch operation type 
electronic part with a push switch in this invention, there is a push 



I 



switch that is comprised of a touch position input unit 44 that 
generates electrical signals or voltage that corresponds to the touch 
position detector 40 touched with a fingertip on the touch position 
detector 40 arranged along a specific line, plane curve or arc; 
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a substrate with contact points 45 containing a means to transmit 
electrical signals or voltage between touch position input 44 contact 
points that have a touch position input unit 44 that can move 
horizontally within a given range; a coil shaped spring 4 6 that 
horizontally presses against the touch position input unit 44; and a 
push switch 47 on the substrate with contact points 45 with a slide 
that acts to press the touch position input unit 44 against the force 
of the spring 46. 

[0026] As shown in Figure 13(b) and (c) , when using the touch 
operation type electronic part with a push switch in this invention, 
there is a push switch that is comprised of a touch position input 
unit 44 that generates electrical signals or voltage that corresponds 
to the touch position detector 40 touched with a fingertip on the 
touch position detector 40 arranged along a specific line, plane 
curve or arc; a substrate 4 9 that has a push switch 47 on the top 
that is operated via a tongue-shaped contact point 51 connected to a 
fixed contact point 48 for the touch position input unit 44; a 
support 50 on the substrate 4 9 that supports the touch position input 
unit 44 that has a contact point on the bottom that corresponds to 
the fixed contact point 4 8 and that supports the hinge shaped 
swinging part 52 such that it can swing around the support 50 on a 
centrally located spring 4 6; a protruding operating part 53 on one 
edge of the swinging part 52 that drives the push switch 47 to start 
swinging by pressing down against the elastic part of the spring 4 6 
on the swinging part 52; and a push switch 4 7 that can be pressed 
when sufficient pressure is applied to the parts of the touch 
position detector 40. Also, as shown in Figure 13(a), the 
operating part 53 of the protrusions on the left and right edges of 
the swinging part 52 are formed in a seesaw shape so if there are 
push switches 47A, 47B on the substrate corresponding to the 
operating part 53, it is possible to input two types with two push 
buttons . 

[0027] As shown in Figure 14(a) and Figure 22(a) and (b) , when using 
the touch operation type electronic part with a push switch in this 
invention, there is a push switch that is comprised of a touch 
position input unit 44 that generates electrical signals or voltage 
that correspond to the touch position detector 4 0 touched with a 
fingertip on the touch position detector 40 arranged along a specific 
line, plane curve or arc; a substrate 4 9 for the touch position input 
unit 44 with fixed contact points 48 and a push switch 47 on the top 
that is operated from the top; a support 60 on both sides or the 
lower center of the touch position detector 40 can go up and down 
into an axle opening for a guide 61 on the substrate 49; an elastic 
part such as a coil spring 4 6 between the touch position input unit 
40 and the substrate 4 9 that provides flexible resistance towards the 




stop 49A on the top of the substrate 49; and a push switch that can 
be pressed when sufficient pressure is applied to the parts of the 
touch position detector 40 against the resistance of the sprinq 4 6 
elastic part. Also in Figure 14(b) there is a push button on the 
touch position detector 40, and the support 60 under the touch 
position detector 4 0 can be inserted into the axle opening for a 
guide 61 installed on the substrate 49, and the coil spring 46 is 
between the touch position input unit 44 and the substrate 49 As 
shown in Figure 15(c)-(d), when there are three push switches*47, it 
is appropriate for character input such as with PC or word 
processors. There is a pair of plate springs 62 on both sides of the 
touch position input unit 44 and by applying pressure from below to 
the touch position detector 40, pressure is then applied to one of 
the other two push switches 47B, 47C opposite the plate spring 62 

??Tif°^f Y v a ° n ? thS tOUCh P° siti °n detector 40. As shown in Figure 
15 (a) -(b), when there are 2 push switches 47, the bottom of the touch 
position input unit 44 freely swings to the right and left so 
pressure is then applied to one of the two push switches 47B, 47C on 
the touch position input unit 44. 

[0028] It is acceptable to have a touch position input unit 44 that 
generates electrical signals or voltage that corresponds to the touch 
position detector 40 touched with a fingertip on the touch position 
detector 40 arranged along a specific line, plane curve or arc; toCch 

conJi'n" lnput . units 44 tha * inserted into guide connector 54 

containing cavities, openings or penetration holes on the touch 
position input unit 44 to connect the support unit; and a push switch 
47 that can be pressed when sufficient pressure is applied to the 
Sn^Tj hori2ontall y Passes against the touch position input 

unifi/^T ^ ? i9Ure 16(a) " (d >' the " is a touch position input 
unit 44 that generates electrical signals or voltage that corresponds 
to the touch position detector 40 touched with a fingertip ™?he 
touch position detector 40 arranged along a specific linef pLne 

tZnt ?L arC '\ an ? 3 ? art SUCh aS a one - w *y P«sh mechanism 90 that 
turns the contact point 42 on and off by pressing the touch position 
input unit 44 in a specific direction. Also, by pressing ?he ?ou"ch 
position input unit 44 via expansion or contraction of a rubber 
shaped elastic part, the push switch 47 can be pressed down. Also as 

oTth'e'tou^n 14 ' C) '^ ere are P-trusions 41 on one or Soth sides 
of the touch position detector 40 on the touch position detection 
means that act as the switching means, and when pressed, these 
protrusions 41 turn the contact point on the push switch 47 on and 
off. This can be applied to the click button used on a mouse on a PC 
and can be adapted to a word processor keyboard. As indicated above 
the touch operation type electronic part with a push switch 
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can be adapted for use as a PC or word processor keyboard, and the 
keyboard can be used as a sensor to detect contact. Alternatively, a 
cellular telephone keypad can be the contact sensor, so there are 
fewer keys. Instead of the existing rotating operation type unit with 
a push switch, it is possible to form the device so the direction the 
switch xs pressed is thinner so the switch can be placed in the 
center of the device. As a result, the device can be held in one hand 
so operations can easily take place using either hand. Finally, there 
are irregularities for easy recognition so it is possible to input 
events by touching the touch position detector 40 with a fingertip 
[0030] The touch position detection sensors are arranged along a 
multiple touch detection trajectory that is either the same or 
different from the displacement unit and are either uniformly 
distributed in a wide band or non-uniformly distributed with varying 
densities Specifically, the density of the distribution of the touch 
position detection sensors is either at the center or the ends, and 
it is possible for the density to change gradually from one end to 
the other Therefore it is possible to freely adjust the touch of a 
finger to the location and the number of events can be altered. There 
can be touch position detection sensors that detect the contact 

?on^t°J Wi J h at . least one ' two or three or more adjacent sensors. 
[0031] As shown in Figure 18(a), the means to press the push switch 
can be a single mechanism such as a cellular telephone. The position 
and remote position on the opposite side for the touch position input 

Figure it" tr ^ SW±tCh AS Sh ° Wn ±n Fi * ure d a 

Figure 17, it can be near or in the vicinity of the touch position 

input unit. Figure 17(a) shows the arrangement of the band ?™ push 

lZtt C V\° n th !. S±de ° f a cell «l" telephone parallel to thfSand 
type touch position input unit 44. Figure 17(b) shows the arrangement 
of the round push switch 47 on the side of a cellular telephone 
?^wf en J ? 6 arC sha P ed touch position input unit 44. Figure 

18(b) shows the round push switch 47 underneath the vertical band 
type touch position input unit 44 in the center of a cellular 
telephone Figure 18(c) shows the push switch 47 adjacent to the 
vertical band type touch position input unit 44 in the center of a 
cellular telephone. Figure 18(d) shows the round push switch 47 
underneath the horizontal band type touch position input unit 44 in 
the center of a cellular telephone. Also, Figure 18(e) and (f) show 
the push switch 47 in the center of a round or rectangular touch 

ou^f n ^ nPUt Un i fc 44 * FlgUre 18(g) shows a P ush swi tch 47 on the 
outside of a round touch position input unit 44. 

[0032] If another input is performed by touch pressure with fewer 
input keys to turn the contact points on/off, when there is analog 

in P Figures loT'^^" t0 tUrn the C ° ntaCt P ° intS on/of I, as shown 
in Figures 20-21, there are small rounded touch detection sensors 81 
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on the top of the keys. There is something that holds a means to 
detect a single contact (refer to Figure 20 (a) ) , or multiple 
rectangular touch detection sensors 81A, 81B..., or rectangular touch 
panels 82 on the entire surface of the top of the key 80 that can 
support a means to detect contact (refer to Figure 20 (c) (d) ) On 
the top of the keys 80 is a ring shaped contact detector 83 for 
fingertip operation and sensor contact points 84 that connect when 
the top of the key 80 is pushed (refer to Figure 20(a) and (b)) or 
that can be separated. 
[0033] 

[Effect of this Invention] With the structure indicated above, this 
invention is a touch operation type input device with a push switch 
that can precisely input analog type displacement information or 
contact point movement information to an electronic mechanism and 
that can detect the position, displacement value and pressure of a 
contact point that moves and shifts along a 1-dimensional, 2- 
dimensional or 3-dimensional trajectory, it is also possible to 
provide a touch operation type electronic part with a push switch 
that can perform multiple operations with one unit so there can be an 
electronic mechanism structure that has good operability and is 
lightweight because of fewer parts . ' 
[0034] The touch operation type input device in this invention 
can input analog displacement information via the fingertips using a 
touch mechanism and operation mechanism that is the best for human 
touch and that can detect the position, displacement value and 
pressure of a contact point that moves and shifts along a specific 1- 
dimensional, 2-dimensional or 3-dimensional trajectory! This 
^^i 011 ?* rt P erforms ™any function selections such as the subtle 
input for the volume switch and when used as a touch detection switch 

I 0 ;? thS nUm ? er ° f SenSOr touch events - they can be free"ly 
modified using the touch of a finger so it is possible to iimorovo i-Hp 
operability and multi-functionality by altering the number S event 
corresponding to the location touched by the finger. Also 
maintenance can be improved by simplifying the structure of the 
operation unit by having an electronic mechanism that performs these 
operations. It is also possible to simultaneously operate tnTtoucT 
operation type electronic unit and the push switch Junction's w^h a 
single part. Instead of the existing rotating operation type unit 
with a push switch, it is possible to form the device so the 
direction the switch is pressed is thinner so the switch can be 
placed in the center of the device. As a result, the device can be 
held in one hand so operations can easily take place using either 
hand Finally, with a push key that has touch detection seniors as 

pre S s C s r ing d k: v n; tl^^ 3 ^ t0 lnput eVentS Vi * toucTSSS than 
pressing Keys or with less pressure. 
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[Brief Description of the Figures] 

[Figure 1] This is a circuit diagram showing the electrostatic 
induction detection means for the embodiment example in this 
invention. 

[Figure 2] This shows the moveable electrode detection means for the 
embodiment example in this invention; (a) is the circuit diagram and 
(b) is the cross-section. 

[Figure 3] This is a circuit diagram showing the optical detection 
means for the embodiment example in this invention. 

[Figure 4] This shows the luminous element and the "light receiving 
element on the optical detection means for the embodiment example in 
this invention; (a) is the cross-section diagram and (b) is the 
overhead view. 

[Figure 5] This shows another diagram of the luminous element and the 
light receiving element on the optical detection means for the 
embodiment example in this invention. 

[Figure 6] This is a summary diagram showing the resistant film 
detection means for the embodiment example in this invention- (a) 
shows the arrangement of the resistant film and (b) is a diagram 
explaining the voltage distribution. 

[Figure 7] This is a circuit diagram showing the same resistant film 
detection means. 

[Figure 8] This shows the switching means for the embodiment example 
overhead'vlew ^ ^ cross - section ^agram and (b) is the 

IxamoTe 11 SSl **° W \ the tOUGh Position detector for the embodiment 
example in this invention. 

Lltmt JO] This shows another switching means for the embodiment 
S~™h t?J invention; and is a summary diagram explaining the 
pressed state only for switching and the pressed state for the touch 
position detector center part. toucn 
[Figure 11] This is a circuit diagram showing the direct current 
resistance detection method for the embodiment example in this 

invention. F ° 



t r?h!%inoh ThiS S ?° WS thS horizontal s lide type push switch attached 

examnL ?n ?h Pera • tiTe electronic **** *<« the embodiment 
example in this invention. 

[Figure 13] This is a diagram showing another application examole for 
the same push switch attached to the touch operation ty£e Tronic 

S view"f ' (b, (b> iS hi ^ e tyP6 ' ^ «=> is * 

™? Ur V 4] ThiS i* t cross -section diagram showing another 
application example for the same push switch attached to the touch 
operation type electronic part; (a) is the flat type electronic oart 
(b) and (c) are button type electronic parts electronic part, 
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[Figure 15] This is another application example for the same push 
switch attached to the touch operation type electronic part 

[Figure 16] This is a cross-section view showing another application 
example for the same push switch attached to the touch operation type 
electronic part. 

[Figure 17] This is another application example for the same push 
switch attached to the touch operation type electronic part; (a) is 
the band type and (b) is the round type. 

IH 9 +Z1 181 This K is a suram ary diagram of another application example 
for the same push switch attached to the touch operation type 
electronic part. 

[Figure 19] This is a summary diagram of another application example 
for the same push switch attached to the touch operation type 
electronic part. 

[Figure 20] This is a summary diagram of another application example 
for the same push switch attached to the touch operation type 
electronic part. *-xt»= 

[Figure 21] This is a summary diagram of another application examole 
for the same push switch attached to the touch operation type 
electronic part. yp 

[Figure 22] This is a summary diagram of another application example 
for the same push switch attached to the touch operation J™ 
electronic part, 

[Description of Symbols] 

I. .. pulse generation circuit 
2... scan drive circuit 

3...CR phase shifting oscillating circuit 
4 ... frequency comparison circuit 
5/ 10, 25... control circuit 
6, 24 ... decision circuit 

II . . .counter 
12 . . .decoder 

20. . .luminous element 

21... light receiving element 

22. . .demultiplexer 

23. . .multiplexer 

26... AD converter 

30. . .resistant film 

31 . . .electrode 

4 0... touch position detector 

41. . .protrusion 

42, 51... contact point 

43. . .luminophor 

44... touch position input unit 
45 ... substrate with contact point 
4 6. . .spring 
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47... push switch 

4 9. . .substrate mounting 

52 .. .swinging part 

53 .. .operating part 

55... elastic part 
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[Figure 3] 
[Figure 5] 
[Figure 6] 
[Figure 8] 
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[Figure 10] 
[Figure 12] 
[Figure 11] 

High resistance detection electronic switching module 
Metal contact switch 
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[Figure 13] 
[Figure 14] 
[Figure 17] 
[Figure 19] 
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[Figure 15] 
[Figure 18] 
[Figure 21] 
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[Figure 16] 
[Figure 22] 
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[Figure 20] 
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